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History of histopathology

« Small numbers of eosinophils were reported
In esophageal biopsies of patients who had

GERD. and eosinophils became

I \ks rJ N\ \JCAIL '

pathognomonic of GERD.’

* Subsequently, large numbers of
iIntraepithelial eosinophils in esophageal
biopsies were reported in adults and
children who had normal pH probe tests/did
not respond to therapy for GERD, and
required/responded to dietary therapy.?3



History of histopathology

 More complete descriptions of the
histopathology of esophageal eosinophilia

fol In\Alan4
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— Abscesses

— Surface layering

— Elongated papillae

— Basal zone hyperplasia
— Lamina propria fibrosis®
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History of histopathology

* The histopathology of EoE is not new in
either children or adults.®-1°

* Most studies conclude that the incidence of
the histology has remained somewhat
stable, but the prevalence has increased
due to both increased recognition and
increased numbers of endoscopies and
biopsies.

* Even small numbers of intraepithelial
eosinophils may indicate chronic disease.®



How strict are the cut-off for
EE?
Restated: Does a peak eosinophil count

=15/hpf distinguish EoE from other causes
of esophageal epithelial eosinophilia?

No.
Again: Do other diseases have 215/hpf?
Yes.

EoE is a clinicopathologic diagnosis.
Histopathology must be interpreted in
the clinical context.




EokE vs GERD

PRIMARY EOQOSINOPFHILIC ESOPHANGITIS

MATERIALS AND RMETHODS
Patienis

Between January 1, 1993, and July 1, L1995, 1809 patienis
were evaluated for GER disease. Each paticnt displiayed
chronic gastrointestinal sy mptoms (=2 monihs’ duaraticon) in-
cinding abdominal-epigastric pain or regurgitation—vomiting,
and at jcast one of the following: nausea, globus. waker brash,
chest pain, dysphagia, nighittime coughing, choking, poor ap-
petite, weight loss, ar irrilability. Upper gastrointestinal series
were performed in all patients. VWhencver symploms persistecd
or recurred despite medical manngement (positioning, feeding
piteration, antacids, or H, blackers) or when the symptoms
were complicated by gastrointestinal bleeding, respivalory dis-
ense, or weight Tass, an esophagogastroduodenascopy CEGDY)
was performed by o board-certified pediatiric gasiroenterologist
using an Olympus video endoscope (Olympus, CTolumbia, VITD,
1U.5.A0 (N30, XP20, or GIF 100—depending on the palient’s
nge). Patienis with known gastrointestinal disorders (Crohn’s
disease, ulcerative colitis, celiac disense), anatomic abnormali-
ties (malrotation, hiatal hernin, duplication) or systemic disease
(cancer, chronic renal disense, sclerodermal) wore excluded.
Five hundred eighty-thiree patients nnderwent EGL lfor GER.
OFf this group, reflux esophagitis was dingnosed and weated in
418. Tnitial treaument consisted of ranitidine with metocloprarmn-—
ide or cisapride. Those patients who improved during the
therapy werc considered 1o be the reforence group of children
with GER._ If the patients’ symptoms worsened or <id not show
at lenst u SO0% improvement with medication, the dosc of ran-
itidine was increascd to a maximum of 3 ma/kg twice daily, and
patients were given cisupride at a maximum dose of 0.3 me/kg
four times daily. After 3 months, another EGD was performaoed
if symptoms remained despite the therapy. Patients with con-
tinued histologic cvidence of esophagitis continued receiving
cisapricde but with the addition of omeprazole (1 mg/ks per day;
minimum, 10 mg/day: maximum, 20 mg twice daily)-
Patients who remained symptomatic despitc more than 3
months of omeprazole and cisapride therapy again underwent
EGI (11.2 = 3.8 monihs after the inirial FGD). Those in whom
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continued severe esophagenl cosinophiiia was demonstrated.
consisting of more than 15 eosinophils/HPF wilthout evidence
of antral or duodenal eosinophilin were defined as the stucdy
population. In patients with antral or duodenal eosinophilia, in
nddirion tv esophageal cosinophilia, cosinophilic gastroenteritis
was diagnosed, and the patients were excluded from the study.
Figure 1 outlines selection of the study populaitian.

FPathologic Evaluation

At least two random grasp biopsies were tnken of the duo-
denum (third portion), stomach {antrum), and esovphagus (3—5
em above Z-line) in every patient. Additional biopsies were
tnken from any other site that was visually abnormal. The aov-
erage number of biopsy specimens taken from each site was 2.3
=+ 1.1. Each specimen was evaluated for inflammatory infiltrate
(neutrophils, eosinoplils) and ulcerarion. In addition, ducdcnal
spocimens were evaluated for villous aml crypt abnormalities,
antral specimens for the presence of Frelficobacter pylori, and
esaphageal specimens f[or reflux esophagitis (8,9). In every
esophagenl specimen. the number of eosinophils per TIPF
(magnification, x40) was determined by averaging the numhbear
of eosinophils in sequentinol HPFs over the entire area {(one
level) of the spccimen.

Study Population

All study paricnis underwent 2Z4-hour pEL probe testing (to
determine whether acid refiux was related 1o esophageal eo-
sinophilia) and laboratory evnluntion, including complete blaod
couni witly differential, toral seruan eosinophil count, guantita—
tive immunoglobulin {(Ig) E level, chemistry panel, and sedi-
mentation rate. Palients with severe reflux revealed by pH
probe (reflux index —=40%) underwent surgical evaluation far
funcdoplication. The remaining patients began a dweek course
uF oral methylprednisolone. Before therapy, each patient and
Family momher was interviewerd and completed a guestionnaire
regarding the Ly pe, chronicity, nnd fregquency of symptoms (in-
cluding cimesis, regurgitarion, heartburn, giobus, dysphagzia, ir—

(1809) patients swwith GER symptoms

(S83) with persistent symptoms — I

(165) normal EGT»

(z14) 1+ esophageal eos

(184 improved with therapy
CONTROL GROUP

(8) + antralfduodenal eos

(20) study patients

(30) o improvement (15 eos/HPF)‘

(418) BGIF + esophngitis

(Z04) no esophageal eos

FlG. 1. Flow chart deplcting the
selaction of study patienis.

(22) esophagenl eos onky

(2) ++++ pEL probes

surgscEy
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EokE vs GERD

« Early studies identified patients with 215
eosinophils/hpf who did not respond to anti-
refliix theranv and who had abhnormal nH
reflux therapy and who had abnormal pH
probe studies.""

 Some patients who respond to anti-reflux
therapy, and may have abnormal pH probe
studies, have EoE histology.'4-1°



EokE vs GERD

712 adults with upper Gl symptoms1°

35/712 (4.9%) had =215/hpf pretherapy in
biopsies from upper/mid esophagus

Treated with PPI; response = resolution of
clinical symptoms with <5 eosinophils/hpf
on repeat biopsy

26/35 (74%) responded to PPI
9/35 (26%) did not = EoE



Histopathologic findings, n (%)

Superficial distribution
Degranulating eosinophils
Eosinophils microabscesses
Basal cell hyperplasia
Papillae elongation
Intercellular edema

Lamina propria present
Lamina propia fibrosis

» 5 eo in lamina propia

pH monitoring
Normal/Pathologic

PPPI-R

15-35/hpf

N=17
5 (29%)
12 (70%)
2 (11%)
12 (70%)
12 (70%)
15 (88%)
9 (52%)
6 (35%)

3 (17%)

0/7

PPI-R
>35/hpf
N=9

6 (66%)
7 (77%)
3 (33%)
9 (100%)
7 (77%)
8 (88%)
4 (44%)
4 (44%)

3 (33%)

2/5

=o]=

N=9

5 (55%)
7 (77%)
5 (55%)
8 (88%)
7 177%)
8 (88%)
7 (77%)
7 (77%)

6 (66%)

4/3



PATHOLOGY OF EoE

* Eosinophil-predominant inflammation,
often with many more than 15
eosinophils/hpf, associated with
abscesses, surface layering, epithelial
hyperplasia, etc is highly characteristic but
not pathognomonic of EoE.

* The distribution of the changes in the
esophagus are also not pathognomonic
of EoE.




Are there other criteria to use In

questionable cases?

Degranulation, microchips, gene
expression?
— Yes, these can be helpful, but require stains

in addition to the usual H&E and are best
considered research tools currently.



Are there other criteria to use In

questionable cases?

Extracellular eosinophil granules increase as
the number of eosinophils increase, and
mechanical factors may induce deposition.’”:18
Extracellular deposits of eosinophil granule
contents may be extensive even in biopsies

with few intact eosinophils, and may identify
EoE in questionable cases.’>19-21

The number of mast cells is increased in EoE
compared to GERD. 1522



Are there other criteria to use In

questionable cases?

 IgE-positive cells are found in EoE
biopsies but few if any are present in

1 \ b/

 Genome-wide association studies have
identified numerous genes upregulated in
EoE, with confirmed increased mMRNA and
protein expression, including eotaxin-3,
periostin and TSLP.26-30



Are there other criteria to use In
questionable cases?

* Down-regulated genes include filaggrin
and involucrin that are essential for
epithelial barrier integrity.3

 [L-5 gene expression (determined by
MRNA) is detected only in EoE.3°



How do you distinguish the person
who comes in already on empiric
therapy?

» Biopsies from patients on empiric therapy
can be problematic.

* Biopsies from patients on anti-reflux
therapy only that show the characteristic
histopathology of EoE fulfill the criteria for
a diagnosis of EoE.

* Biopsies from patients on anti-reflux
therapy and EoE therapy that show the
histopathology of EoE fulfill the criteria for
diagnosis of EoE.



How do you distinguish the
person who comes in already on
empiric therapy?

* Biopsies from patients on anti-reflux
therapy and therapy for EoE that do
not show eosinophil-predominant
inflammation could represent either
disease. Repeat biopsy after
discontinuing EoE therapy may be
required.



How to make the diagnosis of
EG/EC?

* Eosinophils normally exist in colon and
stomach.

» Eosinophils normally exist everywhere in
the Gl tract except the esophagus.

» Early descriptions of eosinophilic Gl
disease were mostly based on bowel
resections that emphasized changes in the

wall.



How to make the diagnosis of
EG/EC?

* Few studies have attempted to establish
norms for eosinophil concentrations in
mucosa throughout the Gl tract.18.32,33

 Histologic criteria for diagnosis of
eosinophilic disorders Iin sites other than
the esophagus do not exist.

* Nonhistologic markers, such as
abnormalities of gene structure or
expression, do not exist for eosinophilic
diseases other then EoE.



How to make the diagnosis of
EG/EC?

* In my own practice, numerous eosinophils
without signs of epithelial invasion or
chronic changes is referred to as mucosal
eosinophilia, and biopsies that show
eosinophil-predominant inflammation
associated with infiltration and damage are
diagnosed as eosinophilic gastritis or
enteritis or colitis. The presence of any
acute inflammatory cells raises the
possibility of idiopathic inflammatory bowel
disease.
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